Lung effects during a generalized Shwartzman reaction and therapeutic intervention with dexamethasone or vitamin E.
We investigated if a two-hit shock model, commonly referred to as generalized Shwartzman reaction (GSR), can prime for indirect acute respiratory distress syndrome (ARDS) in mice. The GSR was provoked in C57BL/6 mice by two consecutive i.p. injections of 100 microg lipopolysaccharide (LPS) at t = 0 and t = 20 h. These mice demonstrated a dramatic decrease in respiratory capacity and 80% mortality after the second injection. No such effect was observed when LPS was given as a single 200 microg dose at t = 0. Increased expression of proinflammatory cytokines in serum (interleukin-1beta, interleukin-6 and interferon-gamma), lung neutrophilia, and edema formation were observed in mice injected with one dose of LPS, but notably, mice exposed twice did not further increase their inflammatory response. Early treatment 1 h after the first LPS injection (t = 1 h) with either dexamethasone (10 mg/kg) or vitamin E (50 mg/kg) improved respiratory function and down-modulated the induction of proinflammatory cytokines in serum. In conclusion, mice with a generalized Shwartzman reaction exhibited features resembling some aspects of the pathophysiology in septic ARDS, i.e., neutrophilic inflammation, edema formation, impaired respiratory capacity, and mortality. Our data indicate that a systemic cytokine response and lung neutrophilia may prime for the GSR but that other mechanisms account for the rapid decline in lung function after the second challenge. We suggest that this model can be used for studies of pathogenesis and therapeutic prevention of acute respiratory failure.